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Table 1: Within-person matched knee analysis: associations of frequent knee pain with K/L grade,
Maximal osteophyte, and maximal joint-space narrowing grade, respectively, within individuals
with knees discordant for pain status
Radiographic feature MOST
(N=701 persons)
OR (95%CI)
Framingham
(N=291 persons)
OR (95%CI)
K/L Grade
K/L = 0 1.0 (ref) 1.0 (ref)
K/L = 1 1.5 (0.9−2.3) 2.3 (0.9−5.8)
K/L = 2 3.9 (2.4−6.5) 3.1 (1.3−7.4)
K/L = 3 9.0 (5.2−15.6) 17.0 (5.6−51.9)
K/L = 4 150.7 (43.1–526.4) 47.1 (9.9–225.6)
P for trend P< 0.0001 P< 0.0001
Max OST & Max JSN (mutually adjusted for one another)
OST=0 1.0 (ref) 1.0 (ref)
OST=1 1.2 (0.8−1.8) 1.9 (0.9−4.1)
OST=2 2.0 (1.1−3.7) 2.7 (0.9−7.8)
OST=3 2.0 (1.0−4.2) 5.0 (1.3−19.1)
P for trend P=0.07 P=0.04
JSN=0 1.0 (ref) 1.0 (ref)
JSN=1 2.4 (1.5−3.8) 1.4 (0.6−3.6)
JSN=2 5.4 (2.9−10.0) 5.4 (1.6−18.7)
JSN=3 96.7 (26.4–353.9) 12.5 (2.3−67.3)
P for trend P< 0.0001 P=0.0005
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Purpose: Obesity and OA co-exist in an increasing part of the population,
and the two diseases intertwine in several ways. Body-mass index (BMI)
is the single most important risk factor for knee OA and awareness of
the beneﬁt of a weight reduction should be emphasized at all stages
of the disease. Patients with knee OA with inadequate pain relief and
functional improvement from a combination of non-pharmacological and
pharmacological treatment are candidates for joint replacement surgery.
We wanted to assess the distribution and prevalence of obesity as well
as radiographic OA status in patients having a TKR.
Methods: Preoperative radiographs were obtained in 67 consecutive in-
patients undergoing primary TKR for the treatment of OA at Frederiksberg
Hospital, in a period of 11 months. The radiographic severity of OA was
assessed using the Kellgren-Lawrence (K-L) scale; a categorical scale
incorporating important radiographic features of OA (JSN and osteophyte
development) into one (average) scale of increasing severity (0, I, II, III,
IV). Obesity was deﬁned as BMI> 30.
Results: The observed BMI values strongly suggest that the data rep-
resented a random sample from a normal distribution with mean 29.7,
and standard deviation (SD) 6.8; BMI ranging from 20.7 to 68.7. The
corresponding median was 29.3 (IQR: 25.9−32.2), which supports the
distributional assumption. Among the sixty-seven patients: 29 (43%) were
males; the average age was 67.9 (SD: 9.9) years (ranging from 61
to 92 years). As presented in the ﬁgure: 31 (46.3%) of 67 patients
were obese. The standard error of the observed proportion of obese
patients was estimated using a bootstrap method – resulting in a robustly
estimated proportion of 46.3% (95%CI: 34.4 to 58.2%). No interaction
between obesity and the K-L strata was evident (Chi-square = 2.71; df = 2;
P=0.26).
Conclusions: Data from this Danish cross-sectional study of patients
with knee OA who were to have a total knee replacement, conﬁrm that
about half of the OA patients having knee surgery are obese, which is
consistent with the literature showing a strong relationship between knee
OA and obesity. Radiographic status based on average K-L grading gave
no indication of an interaction between body weight and the degree of
joint degeneration at the time of surgery.
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Purpose: We have reported previously that the change in certain MRI
features, i.e., synovitis, effusion and bone marrow lesions (BMLs) relates
directly to occurrence of frequent knee pain. In this analysis of subjects
from the Multicenter Osteoarthritis Study (MOST), we extend that work
by assessing whether variation over time in these MRI features is also
associated with ﬂuctuation of knee pain severity .
Methods: Subjects were from MOST, an observational study of 3026
persons with knee OA or at high risk of disease. At clinic visits subjects
were asked about their knee pain severity using the WOMAC question-
naire and had knee MRIs performed at baseline, 15- or 30-month clinic
visits. MRIs were scored using the WORMS scale by two radiologists
blinded to knee pain status (range of inter-observer ICC: 0.68−0.96).
Synovitis was scored 0−3 in two sites (infrapatella and intercondylar),
effusion was scored 0−3 for each knee, and BML’s were scored 0−3 in
each of 5 sub-regions in the medial and lateral and 4 subregions in the
patellofemoral compartments. We summarized synovitis and BMLs within
each knee by totaling the scores across sites or sub-regions. Each of the
5 items in the WOMAC pain scale is scored from 0 (no pain) to 4 (extreme
pain). We used the maximum item score to deﬁne the categories of knee
pain severity at each clinic visit: no-pain (all 5 items scored 0 prior to a
clinic visit), mild-pain (maximum score of any item 2), or moderate to
severe pain (maximum score of any item 3). Included in this analysis
were knees which have had changed their pain severity categories over
the study period. We performed a self-matched case-control study, using
each knee as its own control, to evaluate the relation of synovitis, effusion,
and BML to the change in severity of pain using a conditional adjacent
logistic regression model.
Results: Change in status of knee pain severity occurred in 408 knees
during the follow-up period. 9.0%, 9.1%, and 28.2% of the knees had total
synovitis, effusion and BML scores improved; whereas 16.9%, 24.8%,
and 22.6% of the knees had synovitis, effusion and BML scores worsen,
respectively, during the follow-up period. The adjacent odds ratios (OR)
were 1.0, 1.3, 1.1 and 1.8, respectively, when synovitis score increased
from 0 to 1, 2, and 3−6 at the same knee (p for trend <0.001). The
corresponding ORs were 1.0, 1.5, 2.2, and 4.5 respectively for an effusion
score increasing from 0, to 1, to 2, or to 3 (p for trend <0.001), and 1.0,
1.2, 1.3, 2.1, and 3.3 for a BML score increasing from 0 to 1−2, to 3−4,
to 5−6, or to 7 (p for trend <0.001), respectively.
Conclusions: Changes of synovitis, effusion, and BMLs were strongly
associated with ﬂuctuation of knee pain severity. Since these MRI features
are reversible, these features can become major targets for treatment for
knee pain.
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Purpose: Osteoarthritis (OA) is a highly prevalent, disabling and resource
intensive disorder, often accompanied by comorbidities. While accurate
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estimates of OA expenditures are critical for policy and planning, there
has been little study of the direct medical costs of OA and the impact of
comorbidities on costs in population based samples.
Methods: We identiﬁed persons with osteoarthritis, primarily of the knee,
in the 2003 Medicare Beneﬁciary Study, (MCBS) a population based
survey of a stratiﬁed random sample of Medicare beneﬁciaries. MCBS
subjects completed a detailed questionnaire that assessed demograph-
ics, weight and height, among other data. OA diagnosis was based
on the following ICD-9 codes: 715.x6, 715.x9, 715.x0. MCBS data are
linked to Medicare claims, which document utilization of health services
and comorbidities, including cardiovascular, COPD, diabetes, depression,
cancer, and other musculoskeletal. We analyzed four components of
resource utilization – the number of inpatient stays, emergency room
visits, visits to physicians and visits to non-physician providers (such as
nurses, physical therapists) over one year. The sample of OA patients
was stratiﬁed according to comorbidities (0−1 vs. 2+ conditions), obesity
(BMI 30) and whether the patient reported difﬁculty walking, which we
refer to as functional limitation.
Results: The MCBS cohort included 12,486 Medicare beneﬁciaries.
Of these, 1410 (11.3%) met our deﬁnition of OA. Mean age of these
1410 subjects was 78.3 years. 70% were female. 27% were obese, 41%
reported functional limitations and 65% had at least 2 comorbidities. The
OA cohort as a whole averaged 0.46 hospitalizations, 0.70 emergency
room visits, 15.4 physician visits and 11.2 non-physician visits per person-
year. The predominant factor affecting utilization of all four domains was
comorbidity (see Figure). Subjects with 2+ comorbidities had six-fold
more hospitalizations, four-fold greater use of emergency room visits and
80% more physician and non-physician visits. Further analyses showed
that among subjects with 2+ comorbidities, the presence of functional
limitation was associated with a two-fold increase in the risk of both
inpatient and ER visits. Among these subjects with 2+ comorbidities, the
presence of obesity was associated with 20% greater use of outpatient
physician and non-physician visits.
Conclusions: Health care utilization is considerable in this older,
population-based sample of persons with knee OA. Utilization is much
greater in OA patients with comorbid conditions. Among those with
comorbidities, obesity and functional limitation also have additional impact
on resource utilization. These data can help forecast OA costs and identify
groups that will generate the greatest costs.
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Purpose: Total knee replacement (TKR) is the most effective intervention
to control pain and improve function in subjects with advanced knee
osteoarthritis (OA). Pain severity has been a central predictor of the need
for a TKR. However, even severe pain may be transitory. To date, no study
has examined whether the consistency or persistence of knee pain, in
addition to its severity, predicts TKR intervention.
Methods: The NIH-funded Multicenter Osteoarthritis Study (MOST) is
a longitudinal observational study of persons age 50 to 79 years with
either symptomatic knee OA or at high risk of disease. At baseline,
subjects were queried about the presence of knee pain on most days
of the previous 30 days (FKP), at two time points: a telephone screen
followed by a clinic visit (median separation 4 weeks). We deﬁned a knee
as having consistent pain if the subject answered positively to the FKP
question at both time points, or as inconsistent pain if s/he answered the
FKP question positively at only one of the two time points, or as no FKP
if s/he answered negatively at both time points. Subjects also completed
a knee-speciﬁc WOMAC pain subscale as a measure of pain severity.
WOMAC was categorized into 3 ordinal severity categories: mild (0−2),
moderate (>2−6), or severe (>6−20). We created a composite variable
with 9 categories to represent both consistency and severity of pain.
Data on TKRs were collected at the 15-month and 30-month follow-up
visits. We examined the association between the composite variable at
baseline and risk of TKR using logistic regression. We adjusted for age,
sex, race, education, BMI, depression as measured by CES-D, clinical
site, occupation, and radiographic Kellgren/Lawrence grade. We used
generalized estimating equations to account for correlation between two
knees within a subject.
Results: Of 3026 persons (60% women, mean age 63, 83% white, mean
BMI 30.4), 2979 knees (50%) had no FKP at baseline, 1279 knees
(21.5%) had inconsistent FKP, and 1696 knees (28.5%) had consistent
FKP. The risk of TKR over 30-months of follow-up was 0.8%, 2.6%, and
8.8% for the knees with no, inconsistent, and consistent FKP, respectively.
As shown in the Table, the knees with consistent FKP had a much higher
risk of getting TKR than knees with inconsistent or no FKP across each
stratum of WOMAC pain severity.
Table 1: Adjusted odds ratio of TKR: severity of WOMAC pain versus consistency (knee-based)
Consistency of pain
No FKP Inconsistent FKP Consistent FKP
Severity of pain Proportion
with TKR (%)
Adj. OR Proportion
with TKR (%)
Adj. OR Proportion
with TKR (%)
Adj. OR
Mild (0−2) 9/2410 (0.4) 1.0 (Referent) 6/507 (1.2) 2.2 (0.7−7.0) 6/177 (3.4) 5.5 (1.7−17.3)
Moderate
(>2−6)
13/449 (2.9) 4.8 (2.0−11.4) 15/521 (2.9) 3.1 (1.3−7.7) 46/610 (7.5) 8.3 (4.0−17.3)
Severe (>6) 2/75 (2.7) 3.2 (0.6−16.4) 11/218 (5.1) 4.8 (2.0−11.7) 94/881 (10.7) 9.3 (4.5−19.3)
Conclusions: Consistency of frequent knee pain predicts risk of TKR
independently of demographic, clinical, and radiographic variables as well
as pain severity. Guidelines on who should undergo TKR should consider
incorporating information on the consistency of knee pain in addition to
its momentary severity.
